Assembly of unfertilized sea urchin egg tubulin at physiological temperatures.
Tubulin was purified from unfertilized eggs of the sea urchin Strongylocentrotus purpuratus by DEAE-column chromatography and cycles of temperature-dependent assembly and disassembly. Tubulin-containing column fractions self-assemble into intact microtubules in the absence of high molecular weight microtubule-associated proteins. Egg microtubules assembled during the third cycle of assembly following DEAE-chromatography are composed of 2 or 3 alpha tubulins and 2 beta tubulins as assayed by isoelectric focusing and two-dimensional electrophoresis. The critical protein concentrations necessary for assembly of egg tubulin at 37 and 25 degrees C are 0.15-0.24 and 0.24-0.28 mg/ml, respectively. At physiological temperatures, the critical protein concentrations are 0.81 mg/ml at 15 degrees C and 0.70-0.79 mg/ml at 18 degrees C. At 18 degrees C, bovine brain microtubule-associated proteins stoichiometrically stimulate the initial rate and final extent of egg tubulin assembly. These hybrid microtubules assemble at 18 degrees C at a critical protein concentration of 4-20 micrograms/ml.